Adenoviral conjunctivitis is now known to be caused by many adenovirus serotypes. We have therefore studied the relationship between the various pathogenic viruses and their clinical consequences. This project was started in 1974, and the results have been reported up to 1978.' During the course of further study we found several pathogenic viruses, including adenovirus 4 and 19. No enterovirus (EV) 70 was detected, though this had been found in a previous investigation. The present paper describes the results of an aetiological and clinical study of viral conjunctivitis from July 1979 to 1980 in Sapporo, Japan, with emphasis on the infections caused by adenoviruses 4 and 19.
Material and methods

SUBJECTS
The subjects were patients who were clinically suspected of having viral conjunctivitis, associated with epidemic keratoconjunctivitis (EKC), acute Correspondence to Dr K. Aoki, Aoki Eye Hospital, 6 Hondori, Shiroishi-ku, Sapporo 003, Japan. haemorrhagic conjunctivitis (AHC), or pharyngeal conjunctival fever (PCF) when they were first examined at the 3 clinics (K.A., M.K., and H.O.) in Sapporo. The patients were examined throughout the year, including times of high clinical incidence. 343 were observed during the period of 13 months from July 1979, with ages ranging from 12 days to 79 years. The dates of onset were classified by month (Table 1) . Persons without complete clinical follow-up were excluded from the detailed analysis.
AETIOLOGY
Virus isolation. Conjunctival swabs were collected at the first visit and were suspended in a sterile tube containing transport medium and frozen for storage until tested. HeLa cells were used for viral isolation throughout the study, and HEK cells were also used in the latter half of the study. Both HeLa and HEK cells were used for viral isolation in all the specimens obtained in 1980. The appearance of cytopathic effects (CPE) was always slower in HeLa cells than in HEK cells, but no difference was noted in isolation rates in types other than adenovirus 8. The isolation The age distribution and the types of isolates from the patients is shown in Table 2 , with the 20-39 age group being the most common. The rate of viral isolation by age group varied from 41% to 68%, with the 0-9 age group being the lowest. Adenovirus 19 was not found Keratitis. The keratitis associated with conjunctivitis is shown in Table 5 . Keratitis caused by adenoviruses 3 or 4 was significantly less frequent (9% or 27%) than that caused by adenoviruses 8 or 19 . When the incidence of keratitis was calculated by dividing the patients into 2 groups, adenoviruses 3 and 4 on the one hand and adenoviruses 8 and 19 on the other, a significant difference (p<0001) was found between the 2, a trend similar to that observed in the severity of conjunctivitis.
Preauricular lymphadenopathy. The frequency of preauricular lymphadenopathy is shown in Table 5 , being only 20-34% in adenoviruses 3 and 4 infections, but significantly higher at 44-64% in adenoviruses 8 and 19 infections.
Subconjunctival haemorrhage. The lowest incidence was 5% (one patient) in those with adenovirus 3 infection, but it was more frequent (13-21%) in the other viral types.
Extraocular symptoms and signs. Extraocular symptoms were found most frequently in those with adenovirus 4 infections (36%) and less frequently (7-17%) in those with other types of infection. Fever in adenovirus 4 infection was noted in 9 out of 20 patients, which was significantly higher than the incidence found in adenoviruses 3 or 8 (2 and 5). Each serotype of adenovirus caused a few cases of upper respiratory illness, such as pharyngitis or the common cold, and there were also a few cases of diaarrhoeasurprisingly few in adenovirus 3 conjunctivitis. 19 ' but never a case of adenovirus4-induced conjunctivitis. The study has shown that the severity of conjunctivitis and the incidence of keratitis and lymphadenopathy is less in those infections caused by adenoviruses 3 or 4 than in those cases caused by adenoviruses 8 or 19. In general the incidence of subconjunctival haemorrhage was less in all types of adenovirus infection of this study than in the previous one of EV 70. In addition no subconjunctival ecchymoses were found in these cases of adenovirus conjunctivitis, though it is commoner in EV 70 conjunctivitis. The For a long time adenovirus 4 has been a welldocumented cause of acute respiratory illness with fever, though it has been reported in Taiwan'7 that this virus may cause only conjunctivitis. In Melbourne from 1969 to 1971 the virus was detected more frequently in patients with upper respiratory tract illnesses than in those with simply conjunctivitis or PCF.'8 Recently, however, reports on adenovirus 4 ocular disease have increased in both Europe and America, namely, AHC in Rome,'9 conjunctivitis in Bristol20 and in Chicago,2' and PCF from a swimming-pool source in the United States. 22 In this study adenovirus 4 was detected in 33 cases in most months of the study period. The nation-wide dissemination of adenovirus 4 was suggested because of outbreaks of acute respiratory disease or pharyngeal conjunctival fever due to adenovirus infection in children, occurring in various parts of Japan in 1979 and 1980. In this study adenovirus4-induced conjunctivitis was found throughout all age groups, and the wide age distribution reflects the finding that the NT antibody to adenovirus 4 was in only 23% of adult sera by serosurvey conducted just before the outbreaks (Wanabe M, Yamada F, unpublished). In this we found the clinical manifestations of adenovirus 4 infection to be similar to those of adenovirus 3 infection, though patients with adenovirus 4 were more frequently febrile than those with adenovirus 3.
Since both adenoviruses 4 and 19 were detected from conjunctival swabs, and as they have also been found as causative agents in Europe and the United States, we suggest that the aetiological pattern of viral conjunctivitis in Japan is similar to that of Europe and the United States, except that EV 70 has only quite recently been introduced for the first time into the United States.23
